Abstract. We obtain explicit solutions of the mean curvature flow in some submanifolds in the Euclidean space. We give particularly an explicit solution of the mean curvature flow of some hyperplane in the Lagrangian self-expander which is constructed in Joyce, Lee and Tsui [2] and find therein a minimal hypersurface.
Introduction
Mean curvature flow evolves submanifolds of a riemannian manifold in the direction of their mean curvature vector. It is the steepest descent flow for the area functional and is described by a parabolic system of partial differential equations for the immersed map of evolving submanifolds. Put M 0 to be a hypersurface in R n+1 and {M t } t∈[0,ǫ) to be the solution of mean curvature flow. By the weak maximum principle of it [1] , we can see that if the initial manifold M 0 is in an open ball B(0, r), where r > 0, then M t ⊂ B(0, √ r 2 − 2nt), for any t ∈ [0, ǫ). Furthermore, other properties of the mean curvature flow in R N have been extensively studied. For example, Wang investigates the mean curvature flow of graphs in [5] and the author constructs explicit self-similar solutions and translating solitons for the mean curvature flow in C n (= R 2n ) in [4] . In this paper, however, we consider the mean curvature flow in some submanifolds of R N . We give explicit solutions of the mean curvature flow in some Lagrangian submanifolds L of C n and in the paraboloid of revolution in R 3 .
Results
In order to discuss the mean curvature flow in submanifolds, firstly, we consider the following well known Proposition.
Suppose that l is a submanifold in L. Put H to be the mean curvature vector of l in L, andH to be the mean curvature vector of l in C n . Fix p ∈ l. Then
where A L,C n is the second fundamental form of L in C n and {e j } j is an orthonormal basis of T p l. So we can see that
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In this paper, if a manifold M is a submanifold in a riemannian manifold N, then we denote A M,N the second fundamental form of M in N and ∇ N , ∇ M the Levi-Civita connections on N and M respectively. Hence
Proof. From the definitions of the mean curvature vector and the second fundamental form we have
This finishes the proof.
In the following Theorem 2.2, from a direct calculation, the submanifolds L are Lagrangian submanifold.
Theorem 2.2. Let I be an interval of R and ω : I → C \ {0} be a smooth function. Suppose thatω(s) = 0, for any s ∈ I. Define submanifolds l s , for s ∈ I, in C n by
Thus, by the definition of the mean curvature flow, if we suppose that f is a solution of the following ordinal differential equation
then {l f (t) } t is the mean curvature flow in L.
The following Lemma 2.3 is a lemma of Theorem 2.2.
Lemma 2.3. Let α ∈ C \ {0} be a constant. Define a submanifold S in C n by
where H(p) is the mean curvature vector of S at p.
Proof. Let {e 1 , . . . , e n−1 } be an orthonormal basis of T p S. Let V j be the plane which is generated by e j and − → Op, where O = (0, . . . , 0) ∈ C n . Since the intersection of S and V j is a circle of radius |α| with center O, we can get curves c 1 , . . . , c n−1 : R → S such that c j (0) = p,ċ j (0) = e j ,c j (0) = − 1 |α| 2 p, for any j. We compute
where ⊥ is the orthogonal projection to T 
By Proposition 2.1, we have
From a direct calculation, we can see ∂/∂s ⊥ T p l s . Hence we obtain
This finishes the proof. (1/a + t 2 ) (1 + at 2 ) n e αt 2 − 1 .
In the situation of Theorem 2.2, if we put I = R and ω(s) = r(s)e iφ(s) , then L is the Lagrangian self-similar solution constructed by Theorem C in Joyce, Lee and Tsui [2] .
Then we compute
By the equation (1) and L'Hôpital's rule, we obtain
Therefore l 0 is minimal in L. See Figure 1 . Furthermore, if we fix α = 0, then from Theorem 2.2, {l √ −2(n−1)t+1
, is a solution of the mean curvature flow in L. So we obtain the following Corollary 2.4.
Corollary 2.4. Let a > 0 be a constant. Define r : R → R by r(s) = 1/a + s 2 and φ : R → R by
We define the submanifold L by
(This submanifold L is one of Lawlor's examples of special Lagrangian submanifolds [3] .) Then the map
is a solution of the mean curvature flow in L. (By a direct calculation, ∂F/∂r ⊥ ∂F/∂θ.) Put L = F (R × (0, ∞)) and l r = {F (θ, r); θ ∈ R}, r ∈ (0, ∞).
(Clearly, l r ⊂ L ⊂ R 3 .) Write H r the mean curvature vector of l r in L. Then
holds. Thus, by the definition of the mean curvature flow, if we suppose that x is a solution of the following ordinal differential equation
, then {l x(t) } t is the mean curvature flow in L.
Proof. The proof is left to the reader.
